Endothelin.
Endothelial cells can produce contracting factors; endothelin, a 21-amino acid peptide that can control local vascular tone, is the most potent of these factors. Of the three isoforms of endothelin, endothelial cells appear to release primarily endothelin-1. The peptide is formed from its precursor big endothelin via the activity of the endothelin converting enzyme. The basal production of the peptide is stimulated by epinephrine, angiotensin II, arginine vasopressin, transforming growth factor beta, thrombin, interleukin-1, and the calcium ionophore A23187. In vascular smooth muscle cells, endothelin binds to a specific receptor that activates phospholipase C and leads to the formation of inositol trisphosphate, diacylglycerol, and increased intracellular calcium levels. In certain blood vessels, the endothelin receptor is linked to a voltage-operated calcium channel via a Gi protein. This may explain why calcium antagonists inhibit endothelin-induced contractions only in certain blood vessels. In the human forearm circulation, calcium antagonists of different classes prevent endothelin-induced contractions. In hypertension, the circulating endothelin levels appear to be normal, whereas the vascular sensitivity to the peptide is reduced in most vascular tissues, but normal and enhanced responses have also been reported. In atherosclerosis and other forms of vascular disease, circulating endothelin levels are augmented, a phenomenon that may be related to an increased formation of the peptide induced by modified forms of low-density lipoproteins.